Abstract: Objectives: Treatment of paravisceral aortic infections poses several challenges because standard therapy with excision of all infected tissues and extraanatomic reconstruction is frequently not possible without jeopardizing visceral perfusion. In situ reconstruction with rifampin-soaked prosthetic graft or endovascular repair with stent grafts runs the risk of reinfection. We present a case of a paravisceral aortic infection, where cryopreserved allograft was used for the reconstruction of the aorta. Methods: Medical documentation and CT angiography studies were retrospectively reviewed for a patient in a tertiary care center. Results: A 62-year-old male patient presented with an infected pseudoaneurysm of the paravisceral aorta at the level of the celiac artery. He had previously undergone multiple orthopedic surgical interventions and developed methicillin-resistant Staphylococcus aureus infections. We successfully repaired the paravisceral pseudoaneurysm with excision of all infected tissues and in situ aortic replacement with a cryopreserved allograft. Conclusion: In case of infected aortic pseudoaneurysm, the use of cryopreserved aortic allograft is a reliable choice for reconstruction of the aorta.
Introduction
Primary infected aortic pseudoaneurysms (mycotic aneurysms) are found to be rare but they have been described in all segments of the aorta. The paravisceral aortic segment has been reported as the least frequent site of infections. The risk of rupture and death depends on the location, the extent of infection, and the type of bacterial infection of the pseudoaneurysm. Anastomotic disruption and bleeding are the most lethal complication of in situ reconstructions. Therefore, prosthetic reconstruction is not recommended in the presence of periaortic abscess or grossly purulent infection [1] . Successful in situ reconstructions have been reported in infected fields in the infrarenal location [2] . We report a successful in situ aortic repair with cryopreserved allograft in a case of an infected paravisceral aortic pseudoaneurysm.
Case Report
A 62-year-old male patient presented with the history of diabetes mellitus and hypertension along with abdominal pain and a palpable pulsatile epigastric mass. The patient had undergone bilateral total hip replacements, which subsequently got infected. He was initially treated with levofloxacin, teicoplanin, and vancomycin. The implants were removed and joint spacers were implanted. Blood and tissue cultures demonstrated methicillin-resistant Staphylococcus aureus (MRSA) and proteus mirabilis. Although all prosthetic materials were removed, the patient continued to develop fever for several weeks. Computed tomography (CT) demonstrated a septic spleen without other pathologies. A splenectomy was performed.
Two months later, the patient showed clinical signs of recurrent sepsis with a white blood count of 12,000/mm 3 .
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The patient was transferred to our tertiary care vascular surgical center. Written consent was obtained from the patient. Placement of a covered stent into the CA was attempted to prevent aneurysm rupture but this was technically unsuccessful.
Through a midline laparotomy, the paravisceral aorta was exposed through the lesser sac and the infrarenal aorta was exposed distal to the pancreas ( Fig. 2A and 2B) . The crura of the diaphragm were divided to facilitate aortic clamping. The aorta was clamped proximal to the CA and below the renal arteries. Then, the pseudoaneurysm was opened and all infected tissues and necrotic aortic wall were removed. The reconstruction of the CA was not feasible due to the necrotic tissues and the infected environment. The patient had a well-developed gastroduodenal arcade to the common hepatic artery from the superior mesenteric artery (SMA) and the splenic artery was ligated earlier during splenectomy; therefore, we ligated the distal CA. The pseudoaneurysm was excised to healthy-appearing aortic tissue. The aorta proximal to the SMA was repaired with a 4 × 2 cm cryopreserved human aortic allograft patch, after thorough debridement (Fig. 2C) . The aortic cross clamp time was 34 min.
Postoperatively, the patient stayed in the intensive care unit for 2 days. Blood cultures repeatedly confirmed MRSA infection, but tissue culture from the aortic wall was free from bacteria. He was dismissed from the hospital to a rehabilitation facility with meropenem on postoperative day 7. At 1-year follow-up, the patient remained free of infection without antibiotics; control CTA showed patent SMA and renal arteries without pseudoaneurysm or any symptom of infection. Axial image and 3D reconstruction of the patient's diagnostic CT angiogram demonstrating a paravisceral aortic pseudoaneurysm at the origin of the celiac artery Fig. 2 .
Images showing the exposed and clamped aorta with the pseudoaneurysm at the level of celiac artery (A) and the aorta before (B) and after (C) reconstruction with cryopreserved human aortic allograft patch
Discussion
The reconstructions for paravisceral aortic infections face considerably more challenges than the infrarenal aortic ones. The reconstructions for suprarenal infections carried a fourfold mortality rate compared to mortality for operations performed for infrarenal infections [3] . Thoracotomy, extracorporal circulation, or debranching to the visceral arteries may be necessary for extraanatomical reconstructions. In situ reconstructions with rifampin-soaked Dacron grafts carry a high risk of reinfection [1] , especially in patients with gross infection or periaortic abscess. Allografts tend to be more resistant to bacterial infection [4] , but their availability in emergency situation may be limited. We have access to cryopreserved homografts from our institute's cryobank. Autologous graft may be an option; however, graft harvest may increase the operative time and can lead to additional blood loss and new surgical site infection. The endovascular repair is the least invasive of all modalities, but infection-related complication rate can be as high as 27% as shown in a multicenter study and these complications are often lethal [5] .
In our patient, the in situ cryopreserved arterial allograft reconstruction proved to be a reliable solution in an infected periaortic environment that was colonized by MRSA and multiple other bacteria. * * * Funding sources: There are no sources of outside support for research, including funding, equipment, and drugs.
